Introduction {#S1}
============

Negative emotional states are strongly associated with poor outcomes in patients with heart disease. For example, depressive symptoms in cardiac patients are common,^[@R1]^ persistent, ^[@R2]^ and independently associated with negative medical outcomes.^[@R3],[@R4]^ This link between depression and adverse cardiac events appears to be especially strong among patients hospitalized for acute cardiac conditions, such as acute coronary syndrome (ACS) or congestive heart failure (CHF), for whom depression has been repeatedly established as a risk factor for recurrent cardiac events and mortality. ^[@R3]--[@R5]^ Other negative psychological states, especially anxiety, have also been associated with the development and progression of cardiac disease,^[@R6],[@R7]^ and anxiety symptoms and disorders have been linked with cardiac-related death.^[@R8]^ However, there have been multiple trials to treat depression and associated conditions in cardiac patients, and depression treatment in heart disease patients has not consistly resulted in improved cardiac outcomes.^[@R9]--[@R11]^

In contrast to negative states, positive psychological states, such as optimism, are associated with superior cardiovascular outcomes in those with and without known heart disease. For example, the Women\'s Health Initiative study of over 97,000 women found that women in the upper quartile of dispositional optimism had a significantly lower incidence of coronary heart disease, cardiac mortality, and all-cause mortality than those in the bottom quartile.^[@R12]^ In patients with known heart disease, optimism, vigor, and well-being have been associated with reduced mortality^[@R13]^ and independently linked with fewer readmissions and increased survival following cardiac surgery.^[@R14],[@R15]^ Indeed, a recent meta-analysis of the relationship between optimism and physical health found that optimism was significantly linked to lower mortality and superior cardiovascular outcomes.^[@R16]^ Other analyses have suggested that a broad range of positive psychological constructs, including positive emotions and subjective well-being, are linked with superior physical health outcomes.^[@R17]--[@R19]^ Furthermore, the effects of positive psychological conditions appear to be independent of negative affective states, including depressive symptoms,^[@R17],[@R18]^ suggesting that it is not simply an absence of depression or anxiety that confers the cardiovascular benefit associated with positive emotions.

How might positive psychological states influence cardiac health? First, positive emotions may impact cardiovascular outcomes through health behaviors. Positive psychological states, such as optimism, have been associated with greater adherence to healthy behaviors in persons with and without known heart disease.^[@R13],[@R20]--[@R22]^ For example, optimists appear to be more likely to follow a hearthealthy diet,^[@R23],[@R24]^ and less likely to smoke,^[@R22]^ than pessimists. Older adults with higher levels of optimism and/or positive health beliefs also have higher rates of physical activity than those with lower levels.^[@R22],[@R24],[@R25]^ Furthermore, a recent trial found that patients with positive mood prior to cardiac transplant surgery were more likely to adhere to a post-surgical medication regimen at six months.^[@R20]^ In addition to impacting health-related behaviors, these positive emotional and cognitive states may impact physiology. Optimism and related states are associated with healthy autonomic function^[@R26]^ and reduced inflammation.^[@R27]^ Given that autonomic function and inflammation are predictors of adverse cardiac events,^[@R27]--[@R29]^ this may also contribute to the link between positive states and cardiac health.

Clearly positive psychological states are important but can they be cultivated or taught? Although a sizeable portion of happiness is explained by static factors (e.g. intrinsic disposition and external life events), it appears that approximately 40% of happiness is directly under one\'s own control,^[@R30]^ and specific interventions can increase positive emotions and cognitions. In recent years, there has been an emerging focus on *positive psychology*, a discipline that aims to improve the frequency and intensity of positive emotional experiences. ^[@R31],[@R32]^ Positive psychology interventions have focused on targeted activities in several domains, including altruism (e.g. performing acts of kindness), gratitude (e.g. systematically recalling positive life events), using one\'s personal strengths in a deliberate manner, and optimism (e.g. imagining positive future outcomes). A recent meta-analysis of over 50 trials of positive psychology interventions in more than 4,000 subjects found that positively-oriented interventions have consistently led to increases in happiness, reductions in depression, and improvements in overall wellbeing. ^[@R32]^ Furthermore, in some cases, such benefits can last months after the intervention. ^[@R31],[@R32]^ Although some resiliency programs in medical patients have included small components of these interventions with good effect,^[@R33],[@R34]^ trials of positive psychology interventions in the medically ill have been exceedingly rare.^[@R35]^

Therefore, there is a clear opportunity to create a novel positive psychology-based treatment for post-ACS and CHF patients with the potential to improve outcomes in a vulnerable population. Positive psychology interventions have not been attempted in this population, and there has been much to learn about the proper composition and feasible delivery of positive psychology interventions when attempting to intervene in medically-ill patients. If an intervention to improve positive emotional experiences were feasible, well-accepted, and successful in improving the intensity and frequency of positive emotions, the intervention could potentially have broad health benefits.

To address this gap in the literature, we had two primary aims. In concert with experts in positive psychology and mind-body medicine, we sought to develop an 8-week telemedicine positive psychology intervention for patients initially hospitalized for ACS or CHF. In addition, our second aim was to create a companion treatment manual that described the rationale and content of the intervention, and that facilitated completion of the intervention exercises. In this paper, we will describe the development of both the intervention and treatment manual that were tailored to the vulnerable population of ACS and CHF patients. We will also briefly describe the results of a small randomized exploratory trial that assessed the feasibility and potential utility of this intervention in ACS and CHF patients.

Materials and Methods {#S2}
=====================

Population for the intervention
-------------------------------

The intervention was developed for hospitalized patients with either ACS or CHF. We chose this population and setting for several reasons. First, these two conditions are among the most common causes of admission to cardiac units, and both are associated with poor health-related quality of life, functional impairment, and high rates of hospital readmission and mortality.^[@R36],[@R37]^ Furthermore, a substantial literature links negative emotions (depression) with morbidity and mortality for post-ACS patients and those with CHF,^[@R4],[@R5],[@R8]^ underscoring the high-risk nature of this population and the potential public health benefits of an intervention that could improve emotional states. Finally, hospitalization for an acute medical decompensation can represent a teachable moment during which patients may be more amenable to behavior change and new interventions to improve health status. Therefore, uptake of a new intervention may be more effective in this population *versus* a cohort with stable disease.

Mode of intervention delivery
-----------------------------

To enhance the accessibility of this intervention, we chose to create a phone-based intervention because recently-hospitalized cardiac patients may have significant functional limitations. Interactions by phone (rather than in-person visits) are likely more feasible for such patients. This delivery method also increases our ability to include patients living far from the hospital or those without transportation; any patient with access to a phone can be included. Although internet-based interventions may also be innovative, the telemedicine intervention provides a more personal experience; furthermore, a significant subset of ACS/CHF patients (mean age in our previous studies^[@R38],[@R39]^ was 63 years) will not have ready internet access and thus a phone-based solution would be accessible to a greater number of individuals. This delivery setup also increased feasibility from an interventionalist perspective, as the intervention could be delivered from any private phone rather than a fixed physical setting for which there may be limitations of space or availability.

In addition to the phone-based interaction between study trainer and participant, we created a straightforward written manual that outlined the details of the intervention activities, and their rationale, for participants to review before, during, and after the intervention (*see below*). We also included supplementary reading for participants who were interested in understanding the broader context of the intervention.

Intervention development team
-----------------------------

To ensure that we created an intervention that was grounded in evidence-based interventions yet well-adapted to and feasible for this cardiac population, we established a multidisciplinary team with expertise in several domains. The team included two psychologist researchers (SL, JB) who have substantial experience in positive psychology research in a variety of populations. They ensured that the intervention included well-studied and appropriate positive psychology exercises. Two members of the team (GF, JD) were physician leaders in the Benson Henry Institute for Mind-Body Medicine (BHI) with many years of experience supervising clinical and research behavioral interventions in the medically ill. Finally, two core members of the study team (JH, CM) had considerable experience performing behavioral cardiology research interventions on inpatient cardiac hospital units, including phone-based interventions post-discharge for ACS and CHF patients. This constellation of team members ensured that there would be relevant expertise to carefully develop an appropriate and effective intervention.

Intervention
------------

The intervention was developed to last eight weeks, with weekly exercises and weekly contact between trainer and participant. Each week, participants would complete all aspects of a positive psychology exercise in a single day; the choice of this timing was based on evidence that such *clustering* of intervention activities is more effective than completing activities over a longer time frame.^[@R40]^ We chose to have participants complete exercises on a weekly basis, rather than more frequently, to make the intervention more feasible for subjects who may have limited energy or time. In addition, some positive psychology trials have found weekly exercises to be more effective than daily exercises in improving positive affect, possibly due to loss of novelty and 'hedonic adaptation\' when tasks are completed every day.^[@R30],[@R40]^

The first session of the intervention, which lasted approximately 45 min, was conducted in-hospital prior to the patient\'s discharge. During this meeting, the study trainer described the overall procedures of the study, provided the intervention manual, reviewed basic information about positive psychology, and discussed the rationale for the positive psychology intervention. The trainer would then assign the first exercise for the patient to complete, review the exercise, and assign the next week\'s exercise. After the initial in-hospital session, weekly phone call sessions (approximately 15 min long) were conducted to review the exercise and prepare participants for the next week\'s exercises. For subjects who were still in hospital at the time of the first scheduled phone call, the session was conducted in person instead of over the phone. Each of the exercises required approximately 20 min of writing about events, acts, goals, and/or feelings, allowing participants to have a physical record of their work.

Selection of the positive psychology exercises to be used in the study was based on several factors. We chose to focus on the positive emotions/cognitions of gratitude, kindness, and optimism in this intervention because of substantial evidence for the efficacy of exercises focusing on these three constructs;^[@R30],[@R41]--[@R43]^ we also targeted optimism because this is the positive state most reliably linked to cardiac health.^[@R43]^ Finally, within these parameters, we chose exercises that we thought would be most relevant to patients recently hospitalized with ACS/CHF and those that would be straightforward to complete. The intervention, completed in the same order by all participants, contained four modules ([Table 1](#T1){ref-type="table"}).

Table 1Overview of positive psychology exercises.ExerciseBrief summary and reason for selectionWeek 1\* (Gratitude):*Subjects recall and record in detail three events in the past week for which they are grateful*.*Three good things* \*completed in hospitalRationale: we chose this as the first exercise to highlight the presence of positive events even during medically stressful times, and because it is straightforward and brief. Cultivating gratitude in similar interventions has been linked to beneficial effects for both mental health (i.e. depression, optimism, well-being, and social engagement)^[@R31],[@R40]^ and physical health/health behaviors (physical complaints, frequency of exercise, amount and quality of sleep).^[@R40]^Week 2 (Gratitude):*Subjects recall another person\'s kindness and write a letter that describes their gratitude*.*Gratitude Letter"*Rationale: this exercise was selected because of its relatively strong effect on mood and well-being. For example, one study found that completing a gratitude letter led to sustained improvement of well-being for up to six months.^[@R44]^Week 3 (Optimism):*Subjects imagine one\'s best possible future (over the next five years) with respect to social relationships, and consider how to actualize this future*.*Best Possible Self* (social relationships)Rationale: this exercise and related exercise is frequently used and is associated with feeling happier, less distressed, and being sick less often; participants have also been found to report interest in continuing this exercise after the intervention is over.^[@R42],[@R44],[@R45]^Week 4 (Optimism):*Subjects imagine one\'s best possible self in the future (over the next five years) with regard to mental and physical health and consider how to actualize this future*.*Best Possible Self* (health)Rationale: same as above.Weeks 5--6 (Altruism):*Subjects perform three kind acts for others within a single day*.*Three Acts of Kindness*Rationale: prior work has demonstrated that performing and recording one\'s acts of kindness is associated with improved mood.^[@R41]^ Participants performed all of their kind acts on the same day given the evidence that such clustering is most effective.Weeks 7--8 (Choice):*Subjects repeat exercise of their choice from weeks 1--6, changing specific content of the activity or the recipient of gratitude letter or kind acts*.Rationale: prior studies in this area suggest that person-activity fit may moderate the success of psychological interventions and the most effective strategies are those that fit participants\' individual needs and areas of weakness.^[@R30],[@R40],[@R46]^

### Module I (Weeks 1 and 2): Gratitude

Exercise I (*Three Good Things*), which was completed in hospital, asked patients to recall three good things that had happened that week, despite recent medical events. Participants were instructed to write about three good events and why they happened in as much detail as possible, and to record how the event made them feel at the time and after the event (including while writing about it). This exercise was adapted from successful work previously carried out in other populations that focused on *counting blessings* and recalling prior good events.^[@R30],[@R40]--[@R42]^ It was selected as the first exercise to educate patients about the presence of positive events and emotions in their lives and because it is a simple, relatively brief exercise that could be performed in the context of a single in-hospital, in-person session.

Exercise II (*Gratitude Letter*) was a letter addressed to a person in the participant\'s life who did something for which they were grateful. Subjects were asked to describe in specific terms how an individual\'s behavior had affected their life, why they were grateful, the impact of this act on their current life, and how often the individual\'s efforts were recalled. Participants were advised that the letter was a private document, not necessarily written to be delivered or shown to anyone (although they were free to do so if they chose). Participants were also asked to note how they felt during and after writing the letter. This activity was selected because of its relatively strong effect on happiness and depression. For example, an internet-based study found that people who completed this exercise were happier and less depressed immediately post intervention compared to a control group, and these improvements were maintained one month later.^[@R31]^ Furthermore, a study that randomly assigned participants to positive activities found that completing a gratitude letter led to sustained improvement of well-being for as long as six months.^[@R44]^

### Module II (Weeks 3 and 4): Optimism

Exercise III (*Best Possible Self*) involved imagining one\'s best possible future with respect to social relationships. Patients were instructed first to think about their present connection to family members, friends, neighbors, colleagues and other important people in their social network, and then to imagine their ideal life five years in the future in terms of those social relationships. Study participants were next instructed to write, with specific details, about what they had envisioned, and to record how they felt during and after the exercise. The second exercise within this module (Exercise IV) was to imagine one\'s best possible self in the future with regard to mental and physical health. In this exercise, participants were asked to imagine that everything related to their physical and mental health has gone as well as it possibly could have for the next five years. Again, in as much detail as possible, participants wrote about what they had envisioned and how they felt during and after the exercise. The exercises in this module were selected on the basis of evidence linking optimism and cardiac health,^[@R12],[@R43]^ as well as prior studies using similar interventions to good effect. The Best Possible Self exercise and related exercises in randomized trials has been found to be associated with feeling happier, less distressed, and being sick less often.^[@R43],[@R44],[@R46]^

### Module III (Weeks 5 and 6): Kindness

The kindness exercises for this module (Exercises V and VI) used the same activity over both weeks. Specifically, participants were instructed to perform three kind acts for others within a single day because there is evidence that such clustering of acts is most effective.^[@R40]^ They were then asked to record the acts and how they felt during them. We selected this exercise on the basis of experimental work demonstrating that both performing and recording one\'s acts of kindness is associated with increased happiness.^[@R41]^

### Module IV (Weeks 7 and 8): Choice

In the final two weeks of the intervention, participants were allowed to choose and complete exercises from the previous six weeks that they felt best fitted their interests and personality. We allowed patients to choose their own exercises on the basis of evidence that patient-activity match is important to improved well-being and that fit may moderate intervention success.^[@R30]^ Indeed, previous research has shown that the effectiveness of happiness-increasing techniques varies considerably among individuals; the most effective strategies are those that fit participants\' individual needs and areas of weakness.^[@R30],[@R40],[@R46]^

Treatment manual
----------------

The treatment manual for participants had several sections. In the introductory section, the manual described the overall structure of the 8-week intervention, outlined reasons why positively-oriented exercises may be helpful, explored common myths about the exercises, and prepared participants for the completion of the exercises.

Next, the manual included chapters for each week\'s exercise. At the beginning of each chapter, a brief educational section described the importance of the positive activity for the corresponding week (e.g. Why does optimistic thinking boost happiness? and Why does doing kind deeds make people happy?). These educational sections were condensed from Dr. Sonja Lyubomirsky\'s (2008) book *The How of Happiness*^[@R47]^ and adapted to this specific clinical population. (For sample sections, see [Figure 1](#F1){ref-type="fig"}; the full manual is available from the authors.) The manual then described the specific study exercise for that week, outlined the details of performing and recording the exercise, and provided space to describe the events and feelings it evoked. Finally, the manual ended with a discussion of the value of maintaining positive well-being activities. Evidence for the sustained practice of positive psychology-related interventions has been relatively limited^[@R48]^ but is of clear importance. This section of the manual discussed how participants might develop a structured habit of performing the exercises that would have the greatest impact for them, as well as the best fit with their values, needs, interests, and resources. The manual closed with space to record a plan to complete such exercises over the following month.

Figure 1Sample pages from positive psychology treatment manual.

Selection and training of study interventionalist
-------------------------------------------------

We chose to utilize a social worker because, as part of their training and practice, most social workers have extensive experience interacting with patients and discussing emotional states in the context of acute stressors, such as medical illness. Because medical social workers are core personnel on cardiac units our intervention would not require the addition of a new care team member, potentially bolstering its feasibility. Finally, social workers are available at a lower cost than registered nurses, physicians, or psychologists, again increasing the intervention\'s viability and generalizability.

The role of the trainer was not to perform an interpersonal therapeutic intervention, but rather to describe and review exercises performed independently by participants. Thus, the trainer\'s responsibilities were straightforward and easily learned. The study interventionalist was trained by reading both the treatment manual and book (*The How of Happiness*) associated with the intervention, attending sessions on positive psychology provided by the BHI, and participating in several meetings with the intervention developers to discuss the book and manual, answer questions, and problem-solve potential issues. Throughout the intervention, the interventionalist was supervised by the principal investigator to discuss patient-specific issues and consulted with the positive psychology experts for clarification of the exercises.

Feasibility trial (exploratory aim)
-----------------------------------

Once the intervention and manual were created, we assessed its feasibility and potential impact by developing a small, exploratory randomized three-arm trial that included a positive psychology intervention, an active control group, and an attentional control. For each arm, we created treatment manuals that described an 8-week intervention program and listed exercises associated with that program, and compared the three 8-week interventions for patients admitted to one of three inpatient cardiac units for ACS or decompensated heart failure. The trial had a goal recruitment of 30 subjects. Subjects with significant cognitive impairment, medical illness likely to result in death within six months, active suicidal ideation, active substance use disorder, inability to write or use phone, enrollment in similar interventions (e.g. yoga, meditation, positive psychology), or inability to speak English were excluded.

Participants were randomized to one of three arms. The *Positive Psychology* (PP) intervention was as detailed above. Subjects in this condition were provided with the treatment manual and a copy of *The How of Happiness* for more information about the rationale and evidence for the interventions they would complete. The *Relaxation Response* (RR; active control) group utilized a well-validated meditation-based intervention that has led to reduced anxiety and fewer physical symptoms in cardiac patients.^[@R49]--[@R51]^ In this group, subjects were initially led through a 20 min relaxation exercise and given a manual describing the exercise and its potential benefits; subjects were then given a CD and instructed to practice daily for 20 min. Weekly calls from the study trainer reviewed progress with completion of the exercises and helped to problem-solve any difficulties in performing the daily exercises. The *Recollection* (attentional control) intervention, similar to prior control conditions in positive psychology studies,^[@R42]^ had subjects recall and list events that occurred during the previous week without assigning any particular emotion to the events. This intervention had a structure that paralleled the PP intervention with regard to frequency of exercises and review of manual/exercises at weekly calls.

In all three arms, trained study staff met subjects in the hospital, provided the treatment manual specific to their study condition, and completed an exercise. Weekly follow-up exercises were then completed by the participant, recorded in the treatment manual, and discussed by phone with the interventionist (∼20 min) for the remainder of the program.

The primary outcome measures for the pilot study were feasibility (number of weeks during which study exercises were completed in each arm), and global utility (between-group comparison of scores on single-item questions regarding ease of completion, overall utility, increase in optimism, and likelihood of continuing the exercises after eight weeks (all rated on a five-point Likert scale). Subjects also completed secondary outcomes at baseline and eight weeks from study staff who were blinded to the subject\'s study condition. These measures included measures of depression (Center for Epidemiologic Studies - Depression Scale \[CES-D\]^[@R52]^), happiness (Subjective Happiness Scale,^[@R53]^ positive affect subscale of CES-D), anxiety (Hospital Anxiety and Depression Scale - Anxiety Subscale^[@R54]^) and mental healthrelated quality of life (Medical Outcomes Study Short-Form 12^[@R55]^ Mental Component Score). The pilot trial was approved by our institution\'s review board.

Results {#S3}
=======

In accordance with the primary aim of this investigation, the intervention and treatment manuals for the positive intervention were successfully created. The intervention was then successfully delivered to cardiac inpatients by a trained social worker using the treatment manual. Regarding the feasibility trial (the secondary aim), 30 subjects were recruited and enrolled; 26 completed at least one phone session and 23 of 26 (88%) completed the 8-week follow-up assessment (n=9 positive psychology; n=7 in each of the other arms). Participants in all three groups had relatively high rates of exercise completion, with an overall completion rate of approximately 70% of all exercises over the 8-week period. The completion rate was highest in the PP group (PP, 76.5%; RR, 64.0%; Recollection, 70.9%). At eight weeks, subjects in the PP intervention were more likely to rate the intervention as easy to complete (mean rating 4.22 on a 1--5 Likert scale in the PP group *vs* 3.86 in other two groups) and globally helpful (mean rating 4.11 on 1--5 Likert scale in PP *vs* 3.86 and 2.86 in the RR and Recollection groups, respectively). In addition, participants in the PP condition had improved optimism at the 8-week follow up compared with their baseline optimism (PP, 4.00 *vs* 3.86 and 2.71 in the RR and Recollection groups, respectively). Subjects in the RR group were slightly more likely to report that they would continue the exercises after the study compared to the other groups (PP, 4.22; RR, 4.43; Recollection, 2.14). None of these differences were statistically significant given the very small sample size in this pilot study, but these results show the potential feasibility, acceptability, and utility of the positive psychology intervention in cardiac patients.

For the secondary 8-week outcomes, subjects in the PP intervention had greater improvement in depressive symptoms, anxiety, happiness (CES-D subscale), and health-related quality of life relative to the subjects in the other two groups. The magnitude of differences was greatest between the PP and recollection conditions. RR subjects had greater improvements on happiness assessed with the Subjective Happiness Scale ([Table 2](#T2){ref-type="table"}).

Table 2Mean (SD) change score on secondary study outcomes from baseline to eight weeks.MeasurePositive psychology (n=9)Relaxation response (n=7)Recollection (n=7)dfFPCohen\'s d\*\*CES-D*−5.4 (10.7)*−4.7 (7.2)−2.3 (11.3)220.210.810.28CESD-H*3.0 (4.0)*0.9 (2.0)0.1 (4.5)221.340.290.68SHS1.1 (3.7)*2.4 (2.2)*−0.5 (2.7)221.530.240.49HADS-A*−2.8 (4.9)*−1.3 (2.0)−1.7 (6.6)220.200.820.19SF-12 MCS*5.9 (10.1)*5.4 (5.9)−1.3 (13.9)221.100.350.59[^1][^2][^3]

Discussion {#S4}
==========

Overall, we successfully developed and implemented a positive psychology-based intervention for individuals with acute cardiovascular disease. We identified empirically-validated exercises to increase positive affective and cognitive experiences that had been used in other populations, and adapted them to create a telemedicine intervention for patients with significant cardiovascular disease. Our multidisciplinary team also created and utilized a companion treatment manual for participants receiving this intervention.

Most previous positive psychology interventions have been conducted in non-clinical populations, or in those without medical illness. To our knowledge, only two interventions using any kind of positive emotion-related interventions in patients with cardiac illness have been studied: a pilot trial aimed at positive affect and self-affirmation in outpatients with hypertension or recent angioplasty^[@R35]^ and a laboratory study of the impact of forgiveness therapy on anger-recall stress-induced changes in myocardial perfusion.^[@R56]^

In contrast to the above interventions, our positive psychology intervention used empirically- validated positive psychology interventions, delivered by phone, in a vulnerable and important population (ACS/CHF patients) with high rates of readmission and mortality. Furthermore, we were careful to create an intervention that could potentially be implemented in clinical settings if found to be efficacious. We also took a more global approach to positive affect and cognitions by targeting several important positive psychology constructs (e.g. gratitude) rather than just happiness or optimism. Given the compelling evidence of the links between positive affect and cardiac outcomes^[@R12],[@R16],[@R57]^ and the ability of positive psychological interventions to improve well-being, this line of work may have substantial clinical and public health relevance.

One additional strength of our approach is that the positive psychology exercises were supervised by a social worker who did not require extensive training. Given that for the most part the intervention consisted of participants independently completing relatively straightforward exercises, the positive psychology trainer was simply required to review the exercises with subjects, discuss material in the treatment manual, and encourage the patient to complete subsequent exercises.

Our small pilot study suggested that the intervention was feasible in this population of patients with recent acute cardiac illness. More than three-quarters of the exercises were completed by subjects in the PP study group, and subjects reported that the exercises were easy to complete, useful, and enhanced optimism. Furthermore, the improvements in mood, anxiety and other outcome measures compared to the other groups were promising.

Limitations
-----------

Much remains to be learned about the optimal content, duration, and delivery of this and other positive psychological interventions in cardiac patients. Our positive psychological intervention, which we adapted to the specific population of hospitalized ACS/CHF patients, differs in several ways from previously-tested interventions in non-cardiac populations. Previous positive psychology interventions have typically used a single exercise or content area (compared to our intervention which focused on optimism, kindness, and gratitude), have been substantially briefer than ours (approximately three-quarters have been less than eight weeks^[@R32]^), and have been performed in-person or over the internet. We believe that a broader, longer, and phone-based intervention is more likely to have an impact given that multiple positive states are linked with cardiac outcomes, previously successful interventions in behavioral medicine have included longer treatment durations,^[@R58],[@R59]^ and the telemedicine approach is the most feasible for this set of patients. As this intervention is rigorously tested in future studies, the optimal frequency, duration, and dosing of this treatment design must be considered.

The exploratory feasibility trial also had several limitations, as it was a single-site, very small feasibility trial that was not powered to find significant between-group differences. Moreover, it did not examine other important outcomes such as adherence, physical status, or hospital readmission. It is clear that future studies will need to address these limitations in order to assess the ability of this work to impact outcomes of clinical and public health significance.

Additional refinement and testing of this positive psychology intervention for cardiac patients are required to ensure that the field can develop the best intervention to impact meaningful clinical outcomes. Many questions remain: should positive interventions focus on improving overall well-being or target very specific psychological constructs like optimism, which is associated with superior cardiac health? Should positive psychology interventions serve as a new way to improve negative psychological syndromes like anxiety and depression (which are also associated with adverse cardiac outcomes), or should they be adapted to a broader population of patients than just those with a clinical disorder? Given recent findings that medical outcomes and health behaviors improved among cardiac patients who completed a program that simultaneously focused on psychological and medical factors,^[@R60]^ should positive psychology interventions target health behaviors such as diet or exercise as a way to improve cardiac outcomes? Answers to these questions will have important implications for the adaptation of positive psychology interventions to clinical settings. Although much remains to be learned, this line of work holds much promise in attempts to improve the lives of patients with serious cardiac illness.
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[^1]: Italics. Denotes the greatest change on each outcome measure.

[^2]: Comparison of positive psychology *versus* recollection conditions.

[^3]: CES-D, Center for Epidemiologic Studies Depression scale; CESD-H, four positive affect ("happiness") items of the CES-D; HADS-A, Hospital Anxiety and Depression Scale - anxiety subscale; SHS, Subjective Happiness Scale; SF-12 MCS, Mental Component Score of the Short-Form 12.
